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* ;/For American Indian students, math anxiety , and 
ijie most serious obstacles to general education 
Scientific careers. Indian students' interviewed 
generally exhibited fear and loathing of, mathematics and a major lack 
of basic sJf ills Which were caused by a missing or negative impression 
of the ma:the»atic^ capabiiitie.s o*£ Native Americans, a generally 
negative image of mathematicians and scientists, dislike and fear of 
math fotms without visihfle aptttipation to daily life and which 
require abstraction as a major : . tool, a, perception of math courses and 
requirements as. rigid, ^nd a self^perceptioh, often fostered by 
school couselors, of iiqf£eless inadequacy in math skills._„Because most 
♦of, the students interviewed had attended public schools the 

ls 

„ _ _ lath 

instruction cart help remedy the situation. Some successful attempts 
at math instruct ion for Indian students employ a supportive 
atmosphere for math learning; individualized, non-competitive ' 
programs, ti>t6riais r math' anxiety clinics; exposure to- Indian* role 
models- courses with ^n applied^ focus directly related to a. career or 
community need, and initial jaath skills education based on everyday 
mathema tics,« (SB) '*::'• 



implication is th^t puplic school math and science preparation is 
lackiag'for all, but' ^specially for minority students. Changing m< 
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In general , I havefound that many different kinds of barriers to the' 
entry of Indian students into the sciences exist some are cultural and 
-attitttdina^om^in^ techuical and.sk rlln^latedHhi- 

. general, Indian students in the study appear to have, numerous 
barriers\Some "barriers are, obvious, while othei-s are more subtly 
harmfulrW>r or no counseling; bad, unskilled teachefs; a negative 
image of science aad scientists; no role models; lack of money for 
college fear of fajkaxe; poor preparation im basic skills'; lack of 
community priority for collegiate education; parental, family or 
marital problems; culture conflicts; and poor study ' habits; all 
contributed to retard educational progress. Those Mocks to their 
generaB education ar&even bigger when it comes to choosing "defiant" 
careers in science and math. Of kll theskiB-and attkudinally-related 
obstacles to success in both their general 'education and to a potential " 
choice of a career in the sciences and ti&bhnical fields, however, 
mathematics anxiety and math avoidance seem to be the most 
pervasive -and serious Poor preparation in math, combined with a 
widespread and debilitating form of math anxiiety— as^Shiela Tobias 
has termed it in her reports of research on women at Wesleyan— : 
appear to be a singularly important factor in both'collegiate success 
and career choice. * . * ; * 

Almost, all of the Indian students in the "Barriers" study— even 
those y/ho had chosen the sciences and technical fields where exposure 
to; need /or, atid use of math is much greater than in the humanities — 
expressed a great anxiety at being able to do and understand math. 

.Most expressed a distaste for math even when they were relatively' 
competent injthe slfills required of them. And even if their anxieties 
about ability *to jffl math had been allayed by recentsuccesses, the * 
power of theirA'ejjlW imagined failures iyi the p^st caused nothing but * 
trouble for tljfem in the present. Most' non-science studentsjavoided ' 
math whenever they doulij, ahd 4hey and^the science Students 
struggled painfully with it 'wnen/ivoidarice vfcas not possible. The 
problem that math represents fife* them eaiutte clearly uridejrstood ^ 
when one views the statistics of Indian career eHolces— fewer thaii five 
Ph.D.-s in mathematics in the country; fewer lhan ten Ph.D/s in tKj^ 

jphysic&l sciences, the most jnath-related of the natural sciences; less 
than fifteen Ph.D.Vin the "hard" or quanti^fcation-oriented social 
sciences* and fewer than five in economics, 'less than two hundred- 
engineers and fewer than twenty in the computer f ields^Most are in 
the low-level two-year feMgramS;) In the sm&ll sample^ eighty-five^ 
sttidenjts interviewed for the "Barriers-" project, I spoke with only two \ 

. math majors, several students who had been tutws/and several 
scienc^students who had math minors*. But I met a large number of 
scierice students who had dropped math as a niaj^ri and most of those 
had then entered tjpe biological rather than physical sciences as fields 
of study. ; ^ ' 

4 It was not, howewr, the lack of math majors tHat se^mMth/most 
*nificant factor m the study.' It was the widespread, operative fear 



ggg loa^ngrtignl itr gfe jfeggread fear of fai lure in math; and tae 
^ tk skills needed todooSsr academSc tasos 

stand calculator operations or com putter 
stacs, measure and calculate cifemical 
it stood out as major sad ominotis. Maar 
tasic skills^and they souglit out or»wese 
Jheir skill-relaited pmfelems. For some 
perceived their probftefc as specifically 
w%xe&iicu t ^onierstopd percentages'"), tutoring. at than 

p^becn level woflfrle^.'lttj^ learned to calculate percentage an4 use^a 
TBh i uli FerrgosLJw w g ww B r the skill-related prohHem was the tip of 
tlafcwber g. A wrggv nqjfcnter of students reported topping courses 
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rfefciare or dropping at the first moment the?y 
[((UHWiip H was afraid I coaddnt hack it"; ~I 
p!1^B(Bferigfibra twice* but 1 was afraid it'd be too 
fisre math but I was afraid of flunking.") A 
' imported delaying signing mpfor a course — 
j on- caicuJuST^Vnf il they were forced into it by 

x^^^iuu it#. Few ever expected to dp well in math and 

neassy all l*e}iov«L^ v*a*the hardest subject they ever had to.tache. 
Thrall scf^5i|dtoi«5#ethat they should have taken more math in 
higfea{hool. (r^noamajptt in college"; "I'm not as-gnd as I could be'H 
"I hare a n^jtth md ses^s deficiency now and it's hard to make up"; "I 
Jiajeslo catcft urcixriiiBr*^it's jus* riot my subject"; "I always tried faget 
OuKrf matte i»d sciem^fceourses in school. I went to Indian school and 
all tfeaothrer IndEians u\*& to get out of it. But now I wish I'd taken 
-marz^AH Jjteiaittnsfibr.kept telling me was to take more math, and 
ne>v d/wisfc iJhad. ") So r they kn*ow that scheols think it's important 
tiwy knowtMey'H nee« it, especially those in scientific or technical 
fw>l rf^ butitfjfcr kaBp&^ennout and feuses them to avoid the experi^nc- 
i£^lure. ^wciiriDiJ»hingls that very few of thenrfaad ever actuall 
^ve*v-#hose (suxprsirigly, more Y^ornen than men in the sampl< 
>i^Wi fotcr years of science arid math in hig*ischqol, avoidf 
arffSe$Eed it- 




fey do >they*avoid it? "WhatTias been their experience of math? \ 
udients whattheirexperience of tHe history of therdevelopmeisx 
.eraatics had been and they replied that they'd learned abouS 
ms r and Europeans' contributions. Npne had heard of Maya© 
latWtl systems or the numbering systems/of the Sioux 
fS, or Algonqrft£n"p5&ples. They had either no knowledge or a 
lutlw ^ impression of tjje mathematical and scientifi(M:apabilitiesof 

I asepdtfaem what their math teachers had been like in grade school 1 
aad irrSKgfeschool. Very few replied that math teachers had been b^d 
* te»ehe«^perse. Several mentioned that teachers were not really math 
te^ertfrfaut coaches, feu- example, and that was perceived as bad. The % 
ptMomi&nt feeling was that math and science teachers had the m 
repptaticu* of being hard, tough, unyielding, and difficult. ("The 
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teachers awd the course haa xuiiad reputation"; "Science and math 
teachers bmi a reputation massing hard.") % j| 

Several jpd that their :uafe:l»ehers had bes$ good. ("Theresa 
t mafwher here , ';' < *Tfee maih teache'rs these really lived amd 
thedfb*th"), but that tfcey didn't like thptsubject. (H like my 

4 L r here, particularly, math methods, buX not math.") 

ifi^ifly:-and fairly uniaPTrrfar^the students oadnt like the mar£ 
icfexovrses. Afeebra amd taieulus are the most feared, most 
Most dISlikejd 
_ appear to hawe a 
in^feebra, but I jussslii 
geometry." "I likeco 
related to anythin, 
;.") Whether the pro 



of all, while geometry and 
I affirmative reputation. ("I tried 
ugh. I just don't like it. But I like 
Jjpted.to daily Jife, and I can't see 
. Jwe a general problem in abstract 
ltl ^ wavu a is related to abilities tedb abstract 
fc with u Western limear mathematical system, as some 
^ suggested, to po»p«paration in abstract reasoning/or 
onal fear of abstF5ftt^reasoning, I cannot say. But the 
general, do not like and arje afraid of those forms of 

5 wjrich do not ££ve a highly visible application -to 

umly/tdchTHcal^ related pr^g^»and which require abstraction as a 

Anotter problem— beyon^-^pd teachers and fear of abstraction— 
*«ro*j*lie in the compulse" -^md rigidified nature of mathematics 
mxrmmg and school course requirements *as the students perceive 
mem. SoDietimQs, because^ ^articular pourse was to be taken at a 
aertain period and sequenwrn the schooling (calculus after college 
*lgdbrain v sec6rid semester^freshman year), students were placed in 
ararses^hey did not feel ready for. ("The counselbr insisted I go into 
calculus, buH knew I couMn't do it and dropped the course before I 
flunked.") Little account of the student's i real capabilities, as 
determined through testing and personal inset-view, assessed where 
tKe student was. And in another sort of instance, students were told— 
in so mafiy words— that they ought to be afraid of mathematics; that 
they would indeed fail. ("I got counseled out of mathematics into shop 
because the counselor £aid I would flurilT^I was advised against 
.taking algebra courses, because I'd'earfe to a small school.*) In yet a 
third situation, the student was stoppe^om going on to a higher level 
science course because ^>f an arbitrarily igid course sequence or 
decision by an administrator, and thus 
subject he/she wanted to take. A very 
Student told of ^wanting to take a senior 
;Vtold by the princfp&l, a math teacher, 

chemistry, without taking calculus at the r , 

resentment againstthe principal and, not at all surprisingly, against 
math. In my own case, Ijvas told that mathemati^ deficiencies meant 
/ that I should drop out of pfe-med. As with the other students, no 
rem6dy-but dropping or avoidance was suggested. 



ied off permanently to the 
juperior Senior Pharmacy 
hemistry <x>urse and beinjf 
she coura not tkke the 
ame time. She $t}\\ harbors 
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So, many <»**. «S^~ , Srt-d ttX, 

T^cTrSsbefore the, fail. »*Shii^fl^SST 
finally about certain careers >"^ nt *«^ iSpetenf in the 

. ffiSSffS mathftn f - ."^Sli are Sftd™ 
. Some students' tor and loathing of math £e jarr™ ^ 

models for success in those areas of learning?- ■ ^ 

■'. & a a tv,e»ir bad experiences with math learning a generalized . 

• scientific i^^^^itwa^ iS^no matter »U their . 
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application of mgtnamatics to their careers, the learnMffer* of 
"mathematics issseen as a form of punishment rathfer than as eithfer a 
career/ life tool cor am orderly , logical System which can bring pleasure 
in and of iteelff - , 

Math, physics and computer-science courses which are both devoid 
/of warm, personal, friendly relationships at- the base of problem- 
m salving and wMwcJv bear rfo resemblance to the students' real career 
needs nor to thfemeeds of Indian people as they perceive them cannot 
succeed. Mor&wrer; when the ultimate goal of <a math and physics 
K myor is translated into production of graduate level research 
scientists ortearhers, as the Indian studentgfl interviewed perceived 
_ it, the limitations of the fields combine with.the negative perception of 
the learning experience to drive students away from, those fields 
altogether. 2J|fe didn't value the field, even though he was as good as 
any student FEaeen," one professor said of a drop-out science major, 
and the same appears to be true j>f both drop-out math majors and 
math-anxious science and non-science students. • 



J3ut is the pictare all b£d vis a vis math? It is not, and some attempts 
'to address' tine problem hava $ucceede$3L While I ffave.nat seen the 
adoption of fuIJ-seale fliatlrluaxiety cfinacs/as in theTWeateyan anc} 
Mills Collnipe otto4*4& for women, several programs have developed 
and are wa^**& At Bacone College in Muskogee^ Oklahoma, an-NSF- 
Minority In*Ottutions Science * Improvement^ ^ro£ran>funded. 
program fot the development. of individualized 'mathematics and 
science curricula. has resulted in a considerable change in attitudeton , 
the part ofetudjpats ^nj^teachers. The head of the program told me 

^that hfc hd&completely altered his opinions about the.necessity of a 
conventional mathematics instruction. And tbe students, using, the 
programs witb tutors, many of whom are Irtdiaif, are*changing their 
minds about math an^ their own capabilities. "I can't take tests," one 
student said, "but here at Bacone, they have individualized programs . 
and I can work through the problems myself. Also, the math teachers 
here don't have lower standards because wejre Indian." ("I have 
trouble with Algebra, but now I see' it as a challehge. I've fead about 
famous people who've failed rilSny times before they succeeded. My 

" ; tutOK believes in me and I'm learning to believe I can do it. My math 
deficiency has held me back; but there aregood.math tutors hereTapd 
■ # the individualized programs make it easy to tfork without being 
embarrassed.") The one enthusiastic math major I met was a tutor in 
j thi* program, and he had already worked his ovtn way througlf 
calculus and wasTeady for differential equations when he transferred , 

4 to the Uniyersity of Oklahoma in the fall. At other schools like the 

, Universit/of Oklahoma, the BIA Indian Students Services Office and 
• the Indian Engineering Program had provided tutors for the 
students. And /some students had responded again to the 
individualized, self-reiriforcing tutorial even though, no special 
; program had been developed for math instruction. "I dropped school 
altogether because of math and physics>"one'engineeringstudent told 
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™fi but I""* b^ck and rtade it with a tutor ' For some the 
difference wasrmade by finding a teacher the r liked and trlsted>I > 

' ' algebra Ihe doLn^Sr ~ ^V 0 "™ 6 ^ that £ could do. v 
MmetWnln A J?? e "! barra sf you if you do.n't know how to»do V 
something ) And for others, at-tfee- Southwestern Oklahoma StatP - 
University Minority Biomedical Science Program SPSS 
supportive framework" of\everal student i??L !, exam P le - the 

the difference between success and failure. " bX^fcJ ?w 

a iT' V0U u th L ink J"st you with the problem but teZ t ■ 
LmSmi" aSD i ^ ° nly dummy - I cou,d even hetVmtie 6 ^ 

'*rS' ? U / S6 t' pro ^ rams - 'gpedikl activities-all could be turned " 

wVuSoK ; ' 

the students in-the "Barriers* study sample! I have c6ncSSed that iS 

S3 sch0 . 0,s, TP r ^^^M^^&^. 

and math is s»ily wanting;, that it is most doubly SSI v 
comes ^answering the needs of minority students- 'that Httlf J2l£vS ' 

nSfL b • n / ny ° n ! 6 i Se - TJlUS ' much of ^hat ^ Vrbng ^v?th the pre and ' 
post-secondary mathematics education received KSZhSS. f • 
wrong w» public education inJn^U^of^^^^ ' 

du^id d w^ mi b ddf. aJ ? 0 sem ™*' «* *St 'SttSU . 

^VVT'* middle to lower class students everywhere • anrf 
recent test scores tell us that the same can b*ufld of their m[ddle to * 
upper mxdc^ class p^r groups in. th^ ^ities(as % weIL But ^uch of 



' «s right about these v-students— their abilities, perseverance, 
toughness; essential mental -health, aspirations for themselves and 
. thek^communities is, right about any, grtmp of students ^ who've 
struggled to do what they've choseo to* do. Ajjd there is much thaUs 
" ' * light about the kinds of eSucatoc^wbo have attempted Ifrremove some 
of the obstacles in t^eir p^th/to do what the/ye chosen to do. 
Mathematics competency is at the heart of a major pbstacle both to 
csfreer choice and to achievement of skills now lacked in Indian 
communities- And change h needed to ihsure" general mathematics 
' competency f<^ American Indians, both capable and needful of the 
benefits that apositive change wo\fld 9 bring.; ' ' I 
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2. Is the statement .-of problem clear as'to nature, scope,' 
* and importance? „ \- • 

3. 1 Does it provide accurate deseriptiye, historical, or statis- . 

, tical data? , ' ' , 

m A, Is it an objective presentation? * A. v 1 « 

5. Is it clear and concise? 

6. Is it grammatically correct? 
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